Intracisternal administration of cholecystokinin-8 counteracts the central cardiovascular effects of adrenaline and NPY. A study based on the coexistence of cholecystokinin, phenylethanolamine N-methyltransferase and neuropeptide Y immunoreactivity in neurons of the nucleus tractus solitarius.
(1) In the present study the occlusion method was employed to evaluate the overall coexistence of neuropeptide Y and phenylethanolamine-N-methyl transferase, neuropeptide Y and tyrosine hydroxylase as well as cholecystokinin and phenylethanolamine-N-methyl transferase immunoreactivity in nerve cell bodies of the dorsal subnuclei of the nucleus tractus solitarius of the male rat. A high degree of coexistence was established for neuropeptide Y/phenylethanolamine-N-methyl transferase, cholecystokinin/phenylethanolamine-N-methyl transferase and for tyrosine hydroxylase/neuropeptide Y immunoreactivity. (2) Sulfated [(12)I]cholecystokinin-8 was used as radioligand to study the densities of cholecystokinin-8 binding sites in the dorsal medulla oblongata by means of quantitative receptor autoradiography. High densities of binding sites were observed in parts of the nucleus tractus solitarius and in the area postrema. Labeling was also observed in the dorsal motor nucleus of the vagus. (3) In the physiological studies adrenaline (0.15-1.0 nmol), neuropeptide Y (0.075-0.75 nmol) and sulfated cholecystokinin-8 (0.3-3.0 nmol) were administered alone or in combination with neuropeptide Y or adrenaline intracisternally into ?-chloralose anaesthetized male rats. Especially the hypotensive and bradycardic responses of adrenaline were counteracted in the adrenaline/cholecystokinin co-treated animals, whereas the cardiovascular effects of neuropeptide Y when co-administered with cholecystokinin-8 (0.3 nmol) appeared to be more resistant to the antagonistic effect of cholecystokinin 8. In addition, cholecystokinin-8 further enhanced the neuropeptide Y-induced bradynpnea and increase in the tidal volume. The present results indicate the existence of neuropeptide Y, adrenaline and cholecystokinin-8 immunoreactivity in the same neurons of the dorsal subnuclei of the nucleus tractus solitarius. Furthermore, binding sites for cholecystokinin-8 seem to at least partly co-distribute with ?-2 adrenergic and neuropeptide Y binding sites in the nucleus tractus solitarius. In the functional analysis, an antagonistic interaction between cholecystokinin-8 and adrenaline as well as between cholecystokinin and neuropeptide Y is demonstrated opening up the possibility that cholecystokinin peptides act as intrinsic modulators in the putative cholecystokinin/neuropeptide Y/adrenaline synapses in the nucleus tractus solitarius.